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INTERACTIVE TOYS 
FIELD OF INVENTION 

The present invention relates generally to toys that interact among themselves, 
especially using acoustic transmissions. 
5 BACKGROUND OF THE INVENTION 

US patents 5,191,615 and 4,840,602 describe toys that respond to signals transmitted 
from a different location. In one example, the signals are RF signals. In another example the 
signals are encoded light modulations which are carried as part of a TV transmission or as pan 
of a video recording. The disclosures of all the patents and publications mentioned herein are 
10 incorporated herein by reference. 

US patent number 5,752,8S0 and a corresponding PCT publication describe toys 
having a two way communication link with a computer. This link may be used to provide 
instructions and also to download programming to the toy. 

US patent 5,655,945 describes a set of one or more toys that are controlled by a RF 
15 signal transmission. The signal is decoded from a vertical blank period signal of a children's 
movies and the actions of one or more toys (sounds, motion), are synchronized with the movie 
using the transmission. 

However, a child often plays with a plurality of toys and simulates interaction between 

them. 

20 SUMMARY OF THE INVENTION 

One object of some preferred embodiments of the invention is to provide toys which 
interact directly with each other, preferably enhancing the pleasure of a child playing with the 
toys. In a preferred embodiment of the invention, the toys comprise action figures, animal 
figures anchor dolls. Preferably, there is a conceptual relationship between the interacting toys, 
25 for example "mother and baby" or "horse and nder", however, this is not required in all the 
preferred embodiments of the invention. 

One aspect of some preferred embodiments of the present invention is related to toys 
which purposely transmit and receive signals between them. The signals may be part of a 
complex interaction involving many related signals, for example, confirmations, queries and 
30 replies. Alternatively or additionally, the signals may be simple two-part communications, for 
example toy "A" tells toy "B" to jump and in response toy "B" jumps and/or squeaks. In a 
preferred embodiment of the invention, the signals are transmitted directly between the toys. 
Alternatively or additionally, the toys are connected to a communications network. The 
network may have a star topology, for example, with at least some of the toys transmitting 
35 signals through a hub (e.g., a computer). Alternatively or additionally, the topology may allow 
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comrmumcaiion between t > s asmg sounds. Alternatively or additionally to cowmamcatiom 
R \- : - ai -r^; C fields: van able signaling, preferably, low I remwrcy. vmpv s:g:;a;mg sacn 
tiS h\ mcvima appendaoes. IR: and visible light. to>s may communicate usmg ^o.;m;o. I:i a 
preferred embodiment of the invention, the sounds used for communis aliens arc incorporated 
;n 50U: :ds u>:c d for plav in 010 example, one toy generates \oeai output too, amis another to> 
i turn mm ) ana toe other too responds lo the vocal output. In a p ret erred embodiment ot tr.e 
invention, die mcorporation is by recognition of the characteristics or the Pia> soiaiO. 
\lteimativeiv or additional' v. the signal is overlaid on the sounc as a modulation or appended 
l0 : u ;or example as a beep. Alternatively or additionally, the sounds are inaudible, tor 
examn.e benva ultrasonic or mfrasonic. Alternatively or additionally, the sounds arc 
•n vve" r e T ~t ! \ cheated when the tov acts, for example, a stomping sound caused r»y me walking 
r - ; y : -^; ow mav be detect -:d bv a second tow as a signal to respond to. 

Another aspect of some preferred embodiment of the invention relates to was oi toys 
: m* arJ designed to respond to each other. In a preferred embodiment of the invention, me set 
includes two. three tour .»r even over 1<J individual toy- In one example, ^c;; a set ma> 
include a mother goose mid three goslings. When the mother goose quacks and starts walking, 
the aoslmgs can also quack and start walking alter the mother goose. In another example, the 
set includes a plurality of tov soldiers. Preferably, the soldiers are divided into two groups. 
YYuhm each moup the tovs preferably act as a una. e.g., advance m a synchronized manner. 
When a soldier from one unit "tires" at a soldier iron; a second unit, the second soldier 
preferab'v responds bv sweating out and falling ana or becoming inactive. 

Another aspect of wme preferred embodiments of the invention relates to anowmg and 
ceueratme un-predicted and or complex interactions between toys. In a preferred embodiment 
oi" we invention, each tew receives, transmits and. or responds to signals using a relatw e:> 
. :: > ;: c, y v/ _ iiowe\eo since there are many :oo. worn :ww> possible relatwe positions, 
relatively simpie logic rule. mav exhibit seemingly complex behawor patterns. In the animal 
........ oeuaww- > exhibited bv urns, where each ant :s wlatw el> simp.e. wit the awhhl as 



■ exhibits '. e:v complex behavior. 

-\n aspew of som.e preferred embodiments of tne invention rebates to lacintatm 
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playing with two toys "W 1 a^B", and toy "A" talks to toy "B % \ a voWT response for toy B 
may be generated by a second player. In the example of the soldiers described above, one unit 
of soldiers may be controlled from a remote location, such as another room, possibly using a 
second player. The control may be exercised by the second player using a computer. 
5 Additionally or alternatively, the second player may interact with his toys and this interaction 
and/or its results being transmitted to the unit of soldiers. In one example, the transmission 
uses an Internet connection, so that the two players can even be on opposite sides of the world. 

Another aspect of some preferred embodiments of the invention relates to simple and 
relatively cheap interactive toys. In a preferred embodiment of the invention, the toys are 
10 controlled using a simple micro-controller and communicate using acoustic waves. Such 
communication is generally significantly cheaper than RF or IR communications. 
Additionally, such communication does not require a meditating computer, in accordance with 
some preferred embodiments of the invention, so that software and/or hardware installation on 
a computer is not required. 
15 BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be more clearly understood with reference to the follow ing detailed 
descriptions of non-limiting preferred embodiments of the invention in which: 

Fig. 1 is a schematic block diagram of two interacting toys, in accordance with a 
preferred embodiment of the invention; 
20 Fig. 2 is a schematic illustration of a mother goose and goslings toy kit, in accordance 

with a preferred embodiment of the invention; 

Fig. 3 is a schematic block diagram of an individual interactive toy figure, m 
accordance with a preferred embodiment of the invention; 

Fig. 4A is a schematic block diagram illustrating two interactive toys, wherein one of 
25 the toys is at least partially controlled from a remote location; 

Fig. 4B is a schematic illustration of a soldier toy kit comprising two units of soldiers, 
a tank and an optional command console, in accordance with a preferred embodiment of the 
invention; 

Fig. 5 is a schematic block diagram of a network configuration for toy interconnection, 
30 in accordance with a preferred embodiment of the invention; 

Fig. 6 is a schematic block diagram of a communications tap for a computer, m 

accordance with a preferred embodiment of the invention; and 

Fig. 7 is a schematic block diagram of a toy network utilizing a central broadcasting 
station, in accordance with a preferred embodiment of the invention. 
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22. Tov II ecu crates a response lo. nacK. to to> 2o. . e\ ~ !i ma\ mer. generate a partner si mim. 
:u rcspor.se to detect ma or noi detecting :c>r>'iOL ; _m Audi to 'Pa. .\ o: w v — 

ceiieraics a response 2> which is Put directed tow ards to\ I'r In a preterreo cnpodPiiem ot tPe 
preoption, each of tovs I 11 and II comprise mdwiddal to\s. lor example, act i op p cares, do us. 
plastic animals and or to\' sorheio Ip sonic preferred emnodiments 01 tpc invention. tPe 
;pdi\ .dual tovs mav be phvsicadv coupled together, for example, a Plurality 01 action iigures 
are all coupled to a base plate. 

a referred cmbodim ent of the invention, signal I- eoir.p rres an acoustic sigmu. 
Such a signal may be audible or inaudible, for example bemg ultrasonic or m masonic. 
Additionaiiv or alternatively, the signals may comprise 1R. Rid low trequency magnetic nelds 
aim or electrostatic fields. Additionally or alternatively, signal 14 may be a passive signal 
arc. or respor.se to a probe by toy II. for example an RF prone wa\ e. winch is responded to oy 
a free.uep.cy doubling. 

I u ' I application PCI" I LA> < > ( )4:~' c titled ""1 he Control of hoy; mi Devices pv 
SoupcisA pica Sen »emper Co 1 m j r ;n the Israeli recjivmg oir^e. tne msmosurc r>; w pp.cn is 
incorporated herein bv reierence. describes round actuated torn, m particmai. me appucaoo.. 
describes various sound makers which generate sounds inadvertently as a result o: motion, tor 
example beads in a fox or crinkle material. In a preferred embodiment of the invention, such a 
sound maker is connected to and or mounted on toy 2d. so that w hen toy 20 moves a signal 
will be eencrated for tov 22. This PCT application also describes detecting the direction and or 
position of a sound, using directional microphones and or a stereophonic microphone 
mcludmc tws> or more microphone elements. Additionally or alternatively, a relative distance 
is determined u ased on an amplitude of the sound. 

In a preferred embodiment of the invention, the sounds tor other signals) are 
automatically generated by toy 2". for example op a random- or a periodic- basis. Additionally 
or altemativcp . tne sounds ma\ be caused by a player, for example by a player activating to> 
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proximity and/or by them being oriented to face each other. In a preferred embodiment of the 
invention, proximity is detected if one or both toys include a magnetic field generator, such as 
a magnet, and the other toy includes a switch which is activated by a change in magnetic field. 
Additionally or alternatively, proximity is detected by a metal part of one toy affecting a 
resonance circuit in the other toy. 

Signal 24 is not limited to acoustic signal. In a preferred embodiment of the invention, 
the signal (and/or the responses) may comprise control of acoustic signal amplitude and/or 
frequency, motion, rotation and/or modification of motion and/or rotation of the toy, its 
appendages or other parts thereof and/or control of illumination, such as blinking of lights. 

In a preferred embodiment of the invention, a simple signal-response logic is sufficient, 
for example a mother cow toy moos and a toy calf doll moves towards the mother. However, 
in some preferred embodiments of the invention, a more complex logic is provided. Such logic 
may include one or more of, differentiation between different signals, multiple response, 
different operations modes and/or states, possibly switched between based on received signals, 
time duration and response times, detection of responses to a signal, detection of various 
characteristics of the environment, including number of participating toys and/or absolute 
and/or relative position and/or orientation and/or distance between the toys. 

In a preferred embodiment of the invention, the response is time limited, for example a 
motion in response to a signal may be limited to 5 seconds and/or to a duration depending on 
the signal. 

In a preferred embodiment of the invention, the logic is implemented by circuits in the 
toys. Additionally or alternatively, the toys each include a transmitter and/or a receiver and the 
logic is at least partially if not fully implemented on a computer which communicates with the 
toys. Alternatively or additionally, other computation requirements of the toys, for example 
speech signal generation and/or display generation may be performed at the computer and 
transmitted to a toy for display (visual or acoustic). 

In a preferred embodiment of the invention, the detection of a signal by a toy 
comprises a binary detection of the signal, e.g., an on/off state. Additionally or alternatively, 
more complex signal detection may be implemented, for example, detection of signal 
amplitude, frequency, frequency spectrum, Doppler shift, change in amplitude and/or duration, 
detection of a number of repetitions, voice and/or other pattern recognition in the sound, 
detecting patters of motion, for exa mple gestures and/or detection of codes, for example in a 



flashing light source. Thus, the transmitted signal may include information about the sending 
toy's activities, location, environment, nearby toys, locally sensed information, logic state 
and/or readiness. 



Additiona iv or alternatively, the detection circa;; is also located on the computer. 

nwemiom In a preferred embodiment o! the invention, goose ?<> includes a signal generator. 
c or example a sound aenerator The sound generator may be activated ramiomn. ooieit 
activated a nlmer .aid or as, a result of r - \>e ?o moving or being squeezed, in a preferred 
embodiment of the invention, generator 34 is integrated into the legs 01 tne goose >o tnat a 
m;orr.pmg" sound is generated when the goose immes a step. Additionally or alternatively, the 
sound niav he a periodic and or random Aiuacs.mg ' sound, in a preferred embodiment of the 
invention, each of go, lings 52 includes a somm detector 3- Preieraniy. the sound detecter 
detects the sound (or other signal) generated by tne goose and causes gosung 3d to respond. 
One possible response is a "quack". Additionally ,r alternatively, the gosling moves towards 
the mother noose. Pre! crab 1 v. each gosling includes a sound generator 3S. for other goslings to 
follow. Additional 1 ^ or alternatively, all the goslmgs loilou the mother goo,e. 

a preferred embodiment of the invention., sound detector 3(> comprises a directional 
microphone, for example a stereophonic micropuoue or a microphone m which the frequency 
-emo r we is -patialhe non-uniform. In a preferred embodiment of the invention, a plurality o: 
microphones are provided on each toy, so that nolmng the toy will be unlikely to cover all the 
mnrorhones and deafen the toy. Additionally or alternatively, the microphones are located in 
1 1 ard -to- o b struct 1 o c a 1 1 o n s . 

In an alternative preferred embodiment of the invention, the toys comprise puppy dolls, 
possibly with a mother puppy, in a preferred embodiment of the invention, when one puppy 
eetem- mat a child is near, for example based on a crinkling bracelet worn b> the child, the 
puppy signals to ah the other puppies, tor example by barking, and the other puppies approach 
tne child, escape from it. start running in circles and or otherwise respond to the child. 

He. y 1S a schematic block diagram of an individual interactive to> ngure ^ m 
accmxiaime with a preferred embodiment of tne invention. Toy 4u preferably includes a 
reviewer -2 which receives a signal from another toy. I lie sign a; is preteramy anay. sen p> .m 
amid, re: to decide on desired responses. An actuator 48 may be used to control one or 
more motors ^o and or to -end a signal ma a transmitter em Additionally or alternatively, an. 



optical response man he generated. Additionally or ^tentatively, a message 
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ent of the invention, analyzer 44 and acmal 



In a preferred embodment of the invention, analyzer 44 and acmator 44 are embodied 
as a micro-controller. In a preferred embodiment of the invention, receiver 42 and transmitter 
50 are embedded as piezoelectric acoustic elements, possibly as a single element. In a 
preferred embodiment of the invention, the output of receiver 42 is amplified to TTL levels 
5 and connected directly into one or more data lines of the micro-controller, for analysis. Thus, a 
high acoustic frequency can be detected and/or analyzed, without requiring an A/D. Preferably, 
the signal is amplified by various amounts, such as multiples of two of each other and 
connected in parallel to a plurality of data legs, so that multi-level signal detection is 
facilitated. 

10 In a preferred embodiment of the invention, a toy kit includes a "dog" figure and a 

plurality of "sheep" figures. The dog figure moves in the direction of the sheep figures and 
causes the sheep figures to huddle up and/or move in a particular direction. In a preferred 
embodiment of the invention, the dog figure includes a memory so that it can track positions 
from which it "barked" at the sheep figures and/or to store the locations of a plurality of sheep. 

15 Preferably, the dog and/or the sheep include a position detection circuit, for example, by 
detecting a signal transmitted by a base station, for example incorporated in a barn. 
Additionally or alternatively, the dog includes a relative motion sensor, for calculating its 
current position, for example based on motion of wheels of the dog. 

In a preferred embodiment of the invention, a plurality of "ant" figures are provided. In 

20 a preferred embodiment of the invention, the ants include a proximity detector, so that they can 
exhibit different behavior if they are near each other or if they are far away from each other, 
for example whether or not to follow other ants. In a preferred embodiment of the invention, 
the proximity detection is based on magnetic fields, for example DC magnetic fields or low 
frequency and/or pulsed magnetic fields. Such fields are generated by a rotating magnet, in 

25 accordance with some preferred embodiments of the invention. 

In a preferred embodiment of the invention, individual toys may be programmed to 
specifically respond and/or interact with other specific toys. Additionally or alternatively, the 
toys may be programmed so that there is an order between the toys, at least an indication of a 
"leader" toy. In one example, each toy transmits and/or receives at a different frequency band. 

30 Additionally or alternatively, each toy transmits and/or receives at a different time delay after 
detecting a sound. Thus for example in the mother goose embodiment, each gosling may 

quack back at a different delay after the mother goose quacks. Each gosling may also be 

programmed to follow a gosling which quacks at a particular delay after the mother goose (0 
delay if it is the lead gosling). 



7 



compiler. . >r a pre d c t e n 11 \ r. e d sec, uer.ee. sued -is a tap 



in. a preferred ;:::: : \\;;:::e,:; of the mvemiem comroller fv directly controls 

Additionally or alternatively, control may be exerted h> controller ^ d;: 
.;o:iai to tw 00 and or direct!;, generating a response 10 a signal trom toy mo 

>-j\ : : A. d:meu>mr.s of control are prctcrablv oil t lereiuinted p\ 
follow- met anaivsis: 

Li! is toe contrenler a uumu 

iho is the control over all aspects control! able features of the to;, or omy over some 

aspects, possible a single one'? 

!Ci Flow do the tvpe. extent, amount ana or other characteristics 0: tne control vary 
over time and. or as a funenon of interaction betw een the tovs. where such characteristics may 
\ arv or rcmam constant'. 1 

U ;i Is ;he control form a nearby location, a line of sight location. a next mom or 

•a .stop a different cm. or ;euntr\" 

I;: a preferred embodiment of tiie tm. eutmm toy Cm memoes a remote - vro m. 
example a radio remote control. Additionally or alternatively. to> (>2 responds to commands 
from a computer and. or transmissions responsive to a broadcast or a recorded tape. 
Additionally or alternatively, toy hi is activated by a player's voice and. or movements. 

In a preferred embodiment of the invention, the signals transmitted from toy o2 to toy 
on comprises a command trom controller nU. 

In a preferred embodiment of the invention, a human player controls toy o2 using a 
sional venerator attached to the pia\er. SuAu a generator may comprise a bracelet which 
crinkles. Additionally or alternatively, the generator may comprise a magnetic bracelet. In a 
prererreo embodiment of the invention. to> oZ can detect the relative position and or 
onentation of the bracelet ami. or motions thereof, in a preferred embodiment of the invention. 
_ _ e-"--'ed mcanm^ and or orientations m.w m used to control an interactive computer 
^ i:r _v such, as boxmm baseball or golf. whereby nana motions ot a computer character me 
^ on, < i lv m . : >o..mon of toe bracelet, a do\ e and or a sound maker (passive and. o 
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ai mounted on a piav implement such as a rat or a 010. 

In a. preferred embodiment of the invention, an acnon figure responds to mcse mot;om 
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computer. One or more additionaf^^t 



suitable commands from^e computer. One or more additional^fction figures may be 
controlled by the computer to exhibit the actions of other characters in the computer game. 

In a preferred embodiment of the invention, toy 62 is controlled from a remote 
location. Preferably, signals to toy 62 are forwarded to the remote location. In one example, a 
5 child pretends that toy 60 is talking to toy 62. The sound made by toy 60 or by the child is 
transmitted to the remote location or is naturally audible at the remote location. The voice of 
toy 62 and/or actions thereof may be provided by a parent in another room or even in another 
city. In a preferred embodiment of the invention, toy 62 is semi-automatic, so the parent can 
decide who responds to toy 60, the parent or toy 62. Preferably, toy 62 delays its response until 
10 it is clear the parent will not respond. Additionally or alternatively, the toy is controlled via a 
switch on the remote control. Additionally or alternatively to a parent, the toy may be 
controlled and/or may represent a friend of the child, in a remote location, such as the friend's 
house. Preferably, the friend also has a toy which exhibits the behavior of toy 60. Additionally 
or alternatively, the friend can view a simulated behavior of toy 60 on a computer screen. 
15 Thus, the two children can play together without leaving home. 

Fig. 4B is a schematic illustration of a soldier toy kit comprising two units of soldiers 
70 and 72, each compnsing a plurality of soldiers 71 and 73, an optional tank 74 and an 
optional command console 76, in accordance with a preferred embodiment of the invention. 

In a preferred embodiment of the invention, the soldier toy kit allows an easy play with 
20 a large number of individual toys, for example as shown in Fig. 4B. In a preferred embodiment 
of the invention, each of the individual toys responds to actions and/or movements of the other 
toys, for example, a toy soldier 73 may repeat any command voiced by any of the other toy 
soldiers. Additionally or alternatively, the soldiers in a single unit may advance in a 
synchronized manner, for example all moving together or in a staggered manner. In a preferred 
25 embodiment of the invention, the soldiers are wheeled. Additionally or alternatively, the 
soldiers move using legs. 

In a preferred embodiment of the invention, toys from one unit also respond to 
actions/signals from toys in the other unit. In one example, when tank 74 fires at a soldier 71, 
the soldier responds by falling and shouting out. Preferably, the soldier detects it is in range by 
30 the signal source (such as sound) on tank 74 being directional and soldier 71 being in the 
direction. In another example, when a soldier 73 moves a soldier 71 advances in response. A 

directional sound wave may be generated using a suitable wave guide. Additionally or 

alternatively, two sound sources may be activated in phase, so that they are received in phase 
substantially only along one line emanating form the sound sources. Alternatively or 
35 additionally, a relative onentation of a sound source may be determined using two 

9 



■a p.:: me microphones acoasucafiy coupicc. to uic noon 

j ^--jferred embodi mer.i o f the ;"\c:";Ou. console o may pe men to cc mm an a 

AadmomilA or alteriiat; \ cly to asma a coi->oic file controi ma> oe n> voice c -mmamus c: 
Player. Additionally or alternatively, toe console may be usee. to prev;J.e remote commands. 
:o: - exammc from a player m a different house, in a p referred embodiment of the invention, me 
console "'^ n.munes a computer, for displaying the relative positions of live toys, meir mew. 
;lve:r mode and or their responses to a remote mm cr or a local player Aomtionai m or 
ahcruati\ -i\ . consoie includes a camera :or vic'.o:n the !oys ano Iran mnttma tneir mane to 
the mmote location. Additnmaf\ or alternam. ely conso'-.e "o includes a loaOsPeaKcr tor 
soundmc vocal commands from the remote location. 

In a preferred embodiment of the invention, die toys ice. tneir action mme and or 
their specificity) may be programmed by computer. Preferably, the promamminc is 
downloaded to the toys. Additionally or alternative":;., the to\ s communicate with a computer 
nerfcm meir lomc, so at least for sonic Cases came scenarie-s only tne computer is 
ireiproemmmed. In a preferred embodiment of die invention, at une start m the Play tin. 
computer interrogates all the tovs. to determine 'vrci toys are actually m a pay. me nelo. 

In a preferred embodiment of the invention, spatial ancles between a sound source am. 
a plurality of microphones are determined by anaiyeme phase differences at the microphones 
Alternatively or additionally, other methods known m the art may be used. In a pretemm 
embodiment of the invention, a relative location of a pulsmc sound source and a plurality o 
microphones Is determined bv solving time of flight equations. 

hi a preferred embodiment of the invention. *our microphones are used to determine 
mreemmiensional position. For a source at rmxn.y ,./<)) and a plurality "i" o f microphones a 
\ I ; , vp i the distances between the source and the microphones are A- r-Mj . mi 
acoustic \clocitm A A mav be known, for example based on a known velocity in an 
Alternatively. :t mav u e determined by measurmc tne time of tlmht between a sound sourc 
.•v > p^crophene havma fxed and known relatim lo-cations. A ehiierence between distance 
:s preferably defined as clOuA Di-Dr c~dt(um wnere dti m i is defined as a diflemuc 
--p\eeii time of arrival at microphone ; ana nine of arrival at micropnoue n ror . 
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more than four microphon^^e used, so that a higher resistance ^^foise and/or a higher 
localization precision may be achieved. In a preferred embodiment of the invention, the three 
dimensional position is determined by numerically or analytically solving three equations of 
the form: 

5 dD=c*dt(ij)=||r-Mi||-||r-MjH, where (i,j) is preferably selected to be (1,2), (2,3) and 

(3,4). However any other independent three pairs of microphones may be used. 

Fig. 5 is a schematic block diagram of a network configuration for toy interconnection, 
in which each connecting line indicates a possible communication path, in accordance with a 
preferred embodiment of the invention. In a preferred embodiment of the invention, a toy 80 
10 and a toy 82 can directly communicate. Additionally or alternatively, toy 82 and a toy 86 can 
communicate using an intermediary, for example a computer 84, to which both can 
communicate. Additionally or alternatively, toy 80 communicate with toy 86 using toy 82 as 
an intermediary. Preferably, signals from toy 80 include a designation of toy 86. Additionally 
or alternatively, all messages are multi-cast. 
15 Additionally or alternatively, toy 82 communicates with a toy 90 by computer 

networking, such as a LAN or an Internet, by which toy 82 communicates with computer 84, 
which communicates with a computer 88, which communicates with toy 90. Additionally or 
alternatively, a single toy 86 may communicate with two computers, 84 and 88, possible 
transmitting messages from one to the other, being controlled by one or both and/or providing 
20 status reports to one or both. 

In a preferred embodiment of the invention, the toys communicate via acoustic waves, 
audible or inaudible. Additionally or alternatively, the toys communicate using IR. 
Additionally or alternatively, the toys communicate using RF signals. Additionally or 
alternatively, the toys communicate using low frequency magnetic fields. Additionally or 
25 alternatively, the toys communicate by telephone, for example, one of the toys being 
connected to a telephone socket, a cellular phone and/or being in communication with a 
computer which is connected to such a telephone connection. Such a telephone connection 
may also be used for a modem dial-up connection and/or for an Internet connection. In a 
preferred embodiment of the invention, the toy is controllable by DTMF sounds generated by a 
30 telephone keyboard, to simplify communication hardware. 

In a preferred embodiment of the invention, the signals generated by a toy are 

inadvertently generated, for example, sounds generated by a wheel rotating or an appendage 

flapping. Additionally or alternatively, the signals are included in a generated action, for 
example, a quack sounded by a toy, which may be modulated by a signal, a blinking light, 
35 whose blinking may be modified by the signal or a waving gesture which may be modified 
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; -^.o c T-.j he- r opmned 'rw amuvzme: a response. tor example dtiie 
our.ds p rouuc ed p\' a * irst to v to decide w m c ri se and a 1 
iltcmati\ civ. the smmu ma\ be additional :o generated actions, for example, ar. extra beep 
>p L . r k . 'vaack". Preferably, such additional signals are made as anoptrusu vc as possirue. :o: 
example bv be me ultrasonic . 

F;g. r, is a schematic block diagram of a communications lap 1<C for a computer o ox 
m accordance \\ ith a preferred embodiment of trie invention. Owe problem wmi computer 
coimuimoition is setting up the hardware m.u -vu are for communications. In tne 
. m^iriron of Ida. ^ a tap is preferablv placed on commumca'ion line to an existing 
peripheral 1 « »4. Thus, a user ma\ not be required lo even access a pack part ol a computer. ict 
a;,nc a computers inside. A toy 1<- prefeixub;. sends am: r reccr.es signals iron: ;ap hm 
Additionally or alternatively, toy 1 00 may use one tap tor receiving and one tor senamg. 

In a preferred embodiment of the invention, the tap is placed on a culxc to a printer, a 
network cable, a camera cable and or a SCSI connection. Additionally or alternative. y. the tap 
placed on a serial cable, for example a mouse cabie. Additionally or alternatively, tne tap m 
placed on a modem line, tor example on a teiepm no hne or by plugging tne tap mto another 
telephone socket, to be recci\-ed b> the modem. Additionally or aiteraati veiv. the tan is placed 
, n a etame controller line. Additionally or ultermm cci\ . the can is placed on a loudspcaxer line. 
Additionally or alternatively, the tap is placed on a microphone line. Additionally or 
alternatively, the tap is placed on a display cable line. 

In a prererred embodiment of the invention, the tap includes an electro-magnetic 
coupler, which can induce signals m a cable which passes through or near the tap. Additional!) 
or alternatively, the tap can detect signals m the line and transmit them to toy 100. In a 
preferred embodiment of the invention, the sigmus arc at a different earner frequency and. or 
signal frequency than the usual signals passed along the line. Additionally or alternatively tne 
canals travel in an opposite direction (input signals on an output line, sue:; as a printer or 
mitPut signals on an input hne. such as a mousci. Additionally or alternatively. the signals 
encode data which is detected and removed from the data stream m the computer. Additionally 
, T - ^tentatively, tne sicnals are asvnehnmic on a synchronic hue. Additionally cm - alternative. y. 
me sicnals arc transmuted only when no signal is expected by the computer and or tne 

^ .^''j-' 1 "-'"' : — . ____ 

In an alternative embodiment oi tne mveimom a piece c:ec trie actuatm ; m i -u 
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computer as signals from theToy. A return signal may be transmitted To a tap associated with 
the actuator, along the serial cable, with the signal preferably being coded to be recognized by 
the tap and/or ignored by the mouse. 

In an alternative embodiment of the invention, toy 106 communicates with computer 
100 using a speaker and a microphone of the computer. Preferably, toy 106 receives 
transmissions from the computer loudspeaker and/or sends signals to the computer 
microphone. Additionally or alternatively, signals are transmitted to toy 106 via the 
microphone and received via the loudspeaker, depending on whether the hardware supports 
such a reverse connection. 

In an alternative embodiment of the invention, toy 106 sends signals to computer 102 
using a tap which presses keys on a keyboard attached to computer 100. Preferably the key 
sued is a shift key. Additionally or alternatively, signals from the computer are detected by 
detecting illumination of LEDs on the keyboard, for example a "Num Lock" LED. 

Additionally or alternatively, toy 106 utilizes a transducer which plugs into a parallel 
port, a serial port and/or is optically coupled or placed near an IR port. Preferably, the 
transducer is a pass through transducer, through which a printer and/or other peripherals may 
communicate normally with a computer. 

In a preferred embodiment of the invention, the tap and/or transducer can automatically 
detect which type of cable is tapped/port is connected to. Preferably, such detection is by 
20 analyzing amplitude, frequency and/or synchronization of signals passing through the lines. 
Additionally or alternatively, the computer detects which line is tapped, by detecting particular 
inferences on that line. Alternatively or additionally, software on the computer sends test 
signals along the lines, to be detected by the tap. 

In a preferred embodiment of the invention, suitable software is installed on computer 
25 100. Preferably, the software is self installing. Preferably, the computer is not used for any 
other use while toy 106 is communicating with it. Additionally or alternatively, the software 
can differentiate between "regular" signals" and signals related to the tap. In one example, a 
provided keyboard driver may detected special codes and/or data sequences on the keyboard 
line and remove them from the received data, passing only the rest of the received data to an 
30 operating system of computer 100. Additionally or alternatively, a provided mouse driver may 
detect spurious and/or small mouse movements, and recognize them as being tap related 

signals. Addition a lly or ^Itemah'velv a printer dri ver can recognize data on the cable as not 

coming from the printer but from a tap. Additionally or alternatively, data sent to the tap is 
preferably sent as data which will be rejected or ignored by the peripheral. Alternatively or 
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neripheral to computer d.P ; . 

nation : t; j , not an c o \wth a preferred embodiment of the invention. In a 

embodiment of the invention. .1 :oy 1 I !i :na> b c controlled by central moadcustiug st. 
| :1 a ^referred embodiment of the invention, -tattoo 
AdditiC'nakv cr alternatively, station 1 ^4 is 
preibrmd embodiment of -he indention, toy 
'ue-Oi'ib from station 1M j:iu interacts v 



4 is a DAB (Digital Audio broadcast > . 
arTic broadcast or and Internet pro aacast. In a 
comprises a out/ toy which recen.es tin: out/ 
a rover. In .1 preferred embodiment nf the 



mv.utiom a second toy 1 I A possibly at a remot, location is also controlled b> the same or 
related broadcasting station. Thus, toy, l in and 111 may be opmated in a synenronot- 
manner, ibr example, both asking the siame nan: questions or questions selected trom a same 
question set. at the same time. In a preferred embodiment of the invention, the toys include a 
commanicatien feedback to station 1 14. the feedback indicated by dotted lines in the figure. In 
ubouiment of the unentiom station 114 recedes from the to\s an indication o; 

A owrccf \ answere.i auestions. an identification oi the to;c or 



a pro i erred 

pros re ss 01 the qui/, a nu inner 
;ts . A and or other information related to the particular qui/, a hntory of niaymg and. or the 
p ;,,er In a -eferred embodiment of the invention, station 1U broadcasts to the toys an 
indication of a winner of the qui/ and or other statistical information relating to the psaram> 01 
pkners simaltaneousiv playing the qui/. In one example, the name of the winner is broadcast, 
another example, a signal is moad.ast so that only the winner toy will say "1 am the 



In 

\\ inner' 



In a preterred embodiment of the invention, each toy comprises a rece 



iver tor receiving 



the DAB broadcast and decoding information stored thereon. Preferably, the teedback is 
Mr, 1 " v " \ cc ^- , r C a cr hone connection from the to v. Preferably the teedback connection is used 
on/v A the toy is the winner or m the case of other infrequent occasions, so as not to tie up 
telspnonc lines. Additionally or alternatively, the feedback is meditated by a computer with 
which the toy communicates. 

Additionally or alternatively, m cabie broadcasting embodiments, 
connection may be via cabie modem. Additional/, or alternatively, m Intern 
rueti/xis. the feedback ma> be by e-mail or by TCP IP. 

■ iV.r r. — ^a-s — b o e m — d escri nou — i~n — u , rr/ *a — 



p reto rt 



ic teedback 
broadcasting 

no il- n^m u 1 1 . g 



t< me root 



hould be understood tnat features described with re^pec to o 




invention is not defined by the preferred embodiments but by the following claims. Section 
titles, where they appear are not to be construed in limiting subject matter described therein, 
rather section titles are meant only as an aid in browsing this specification. When used in the 
following claims, the terms "comprises", "comprising", "includes", "including" or the like 
means "including but not limited to". 
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ABSTRACT OF THE INVENTION 
A plurality of individual toys, at least a first one of which generates acoustic signals 
and at least a second one of which receives acoustic signals. When the second toy receives 
acoustic signals from the first toy, it responds, for example, by generating a sound and/or 
controlling its motion. In a preferred embodiment of the invention, the toys flock and/or form a 
procession of toys which follow a leader toy, for example a mother goose and a plurality of 
following and preferably quacking goslings. 
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